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I. Introduction 

The aiza in this volur:e is to present a series of case studies to illustrate 
hov the accumulation of basic knowledge in psycho lo^ has led to infomation 
of applied value; the particular charge of this chapter is to consider develop- 
-ental nenor;/ research in this light. Traditionally rhere has been a division 
berveen '•^isic and applied developmental research, and the najority of research 
revieved and described in this chapter would be regarded as basic since it is 
labcrntcr:/ Inspired and conducted- Its origins are fimly based in theoretical 
and empirical backgrounds rather than practical problems raised in an applied 
settine. As such, the problen of practical application is nore difficult for 
the basic researcher as: his studies, at their inception, are rarely intended 
ro answer specific applied questions- >ronetheless , while the possibility of 
pr<jcrical application is of r.ore central interest for the applied researcher, 
the topic cannot and should not be avoided by those concerned with basic 
research - 

The task is r^de sor.ewhat easier in the case of the development of r^enor^.' 
5!:r«jte;^ies as several of the leading proponents in the field have been con- 
tinually motivated by the corrbined pur-noses of addressing theoretical problers 
and, .ii the sare tire, applying infomation of practical significance directlv 
in the forr. of training, techniques to enhance performance . Classrocn apnlica- 
tirns hnve been di.s cussed nnd at ter.pt s to design currirula which embed v the 
successful features of basic training studies are alreadv under way in several 
laboratories Ce.g., T'oss S Ross, 1972). Thus, the ties between the laboratorv 
of the b<islc researcher and the practical needs of the classroor. teacher are 
less nehulnus than has traditionally been the link between developmental 
psvcholorv .IS n science and edticntion practice as a problem of cognitive 
cn.'inecrir. . - 



In this chapter, ve vill attempt to illustrate how basic research can 
inforr?* educational practice and vice versa. To do this ve will progress 
chronologically, giving first a brief encapsulation of the history of basic 
research in the area of rzemory development • As this brief overview is intended 
to provide a broad historical Perspective, procedural details vill be omitted. 
So that the complexities of such procedures can be appreciated, ve will next 
exanine in more detail a series of case studies that illustrate the progress 
and problems of a few prototypical research programs. This will be followed 
by a description of the progress, problems and practical significance of 
atter.pts to devise effective training techniques aimed at overcoming the 
inadequacies of the immature learner. Finally, ve will attempt to describe 
what would seem to be som.e practical steps for training in the laboratory and 
in the classroom, given the current state of our basic knowledge concerning 
the young child as a mer.orizer. 

Before proceeding we should point out the limited focus of this chapter. 
It would be im.possible to cover the wide variety of research areas which could 
be subsumed under its heading. Because of our focus on potentially applicable 
knowledge we have limited our attention to a certain class of situations, those 
that deal with deliberate attempts to learn or remember, although we realize 
that r.uch of what one knows is not the result of deliberate attempts to retain 
information. The child's knowledge o:' the world around him, of the people, 
places, and things that occupy his everyday world, is the more or less auto- 
matic product of this continuous interaction with a meaningful environment. 
This will not be a concern in this chapter. Here we will concentrate exclu- 
sively on the development of deliberate actions to facilitate the retention 
cf information, actions or skills ve must mn?;ter if we are to survive in 
schools. The natural development, susceptibility to training, and potential 
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application of these skills to study situations will be the central concern. 

We concentrate on the development of strategies for rer. umbering because 
considerable experimentation has been directed to both the developiaent of 
this form of problem-solving activity and the refinement of techniques for 
accelerating that development by means of direct training, intervention and 
enrichment programs. We should stress, however, that ve make no distinction 
between learning and memory. Obviously, we measure what i^- learnecf by how 
much is remembered. Additionally, we do not believe that the knowledge we 
have is lim^ited to a strict domain labelled "how to remember". Deliberate 
remembering is just one example of intelligent plannirig^ and many of the 
difficulties which under ./ the young child's problems with remembering: are 
also behind his general deficiencies as an active problem solver on school- 
related tasks. Mem.ory skills are specialized problem-solving activities 
tailored to the purpose of reconstructing past events; they are not different 
in kind from problem-solving skills in general. 

As a final introductory comment we would like to defend our concentration 
on experimental work with slow-learning children- Children with marginal 
academic skills, which render them at risk for special education, are found to 
experience particular problems in two main areas: strategic planning in school 
problem-solving tasks (including deliberate rememberin]t>) and reading effectively. 
Our interest in developing training routines to overcome some of these de- 
ficiencies stems from our belief that remediation aimed at marginal children 
can be the most fruitful in terms of obtaining worthwhile educational improve- 
ments. It also reflects our belief that average children acquire many of the 
skills we will consider without explicit training; repeated contact with a 
variety of tasks in school, all requiring the sane basic strategies, is 
probably sufficient to inculcate at least the very simple strategies ve will 
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describe. SI 

before they will acquire the skills; without intervention they may never 
acquire them (Brown, 1977; Carnpione & Brown, 1977). 

II. History of Basic Developmental Research in Memory 

Since the inception of experimental child p.schology as a scientific 
discipline with some degree of external recognition and internal cohesion , a 
great deal of research effort has been directed to the problem of learning 
and r^eir.ory in children. Thus, any history of that research must be only a 
very superficial guide to progress in the field. Secondary sources are 
available to elaborate on this impoverished outline and the reader is referred 
to a series of recent chapters by Flavell (1970), Brown (1975, 1977), and 
Hagen, Jon^eward, and Kail (1975). Here we will give only an indication of 
the najor trends, the motivations behind each trend, and the current state 
of the art. 

A) Capacity Differences 

Although children's memory was a topic of interest even for the very 
early experimentalists (Binet & Henri, 189A; Binet, 1904; Galton, 1887; 
Hunter, 1917) , concentrated attention on this topic did not become part of 
the iT^ainstrean of psychological research until the late 1950s and early 1960s. 
The majority of these early studies on the development of memory can be 
crudely categorized as demonstration studies of ''capacity** differences, i,e,, 
the older we get the greater memory capacity we have. It was readily shown 
that on n variety of tasks, older children remembered more than younger 
children, and slow learners had more difficulty remembering than did those 
of average ability, hardly n surprising result. The predominant explanation 
was simply that immature learners have a limited memory capacity and as they 
mature this capacity increases, allowing them to retain more. The underlying 
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nietaphor is clearly a container rietaphor; lirtle people have little storage 
boxes or jars in the head but bigger peoolc have ir,ore roon. Any denonstrat ion 
of inferior perfomance on the part of the development ally young, and such 
demonstrations vere readily obtainable, "proved" this point. 

N'eedless to say, the problem turned out to be sor.ewhat core complex and 
it did not take long (even for psychology) for researchers to realize that 
certain reservations nust be added. For example, the nature of the material 
that would be placed in the Dencir: container vas important . If the n^aterial 
was interesting to the child, or reinforced his preexisting beliefs, it vas 
retained nuch better. Even very young children have excellent menories for 
certain categories of inforaaticn, for example, real-world environments, 
location of objects, concentration-like ganes, nurser>' rhymes, familiar songs. 
Sesame Street chants, etc. (Brown, 1975), Tne anecdotal accounts of parents 
conct^ming the longevity of toddlers" memory for familiar people, places and 
things appear to be factual (Huttenlocher , 1975). In addition, memory differ- 
ences across le%-els of maturity could not simply be accounted for by differences 
in the size of the memory container for if all that is required is recognition 
of p<3St events, or familiar objects, voung children's memor\' is axtremelv 
efficient, possibly not less efficient than that of adults (Brovn, 1975). 
Even voung babies show excellent recognition of pictures (Cohen & Oelber, 1975). 

So much for a simple capacity notion, and therefore the utility of simple 
demonstration studies. We knew that children remembered less well than adults, 
except vhf^n rhe;/ rpmembered as much or more. The question became, when and 
under what conditions do children perform poorly, rather than do thev perform 
in j^ener;3l less well than adults. 
R) Mnemonic Strategies 

The mainstream of research durinr the 19^ns and earlv 19708 was dominated 
hv attempts to clat;sifv the common features of situations where the develop- 
mental Iv vf>iini; routinelv perform.ed verv poorlv compared to adults. Situations 
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neeting these criteria required that the child actively participate in a 
deliberate actenpt to cieinori^e, and usually demanded verbatim recall of 
iinpersonal material, often lists of items out of context* In order to perform 
efficiently/ on such tasks the memorizer inust introduce a nnemonic strategy 
of some kind; for example, he night say the iter^s over and over (rehearse 
ther) : he night elaborate the material so that it fits into a meaningful 
context (e.g., make up a story to embed the items): or he might look for 
redundancies, repeated elements or categories of information to reduce the 
memor'r' load. Remem.bering there were four animals in a list of vords will help 
retrieve the actual items; noting the repetition in the sequence 3 4 9 3^9 
will reduce the load by half; noting that 149217761941 is not sinply 
a list of 12 arbitrarily chosen numbers, but rather three very well-known 
historical dates will m.ake the list easily retainable. All these strategies 
help the deliberate memorizer make more efficient use of a limited ability 
for verbatim* recall. 

A mnemonic strategy can be broadly defined as any course of action which 
is deliberately Instigated for the purpose of remembering:. By means of various 
r.nemonic scher^es, material is organized, transformed, or maintained in such a 
way that a more efficient use of a limited capacity memory system is ensured. 
Thus, the m.ain feature of a mnemonic strategy is that it is not essential for 
task performance but is a voluntary plan adopted by the memorizer for cognitive 
economy, a plan which is deliberately introduced for the goal of remembering. 

During the late 1960s and early 1970s, developmental psychologists focu5^ed 
cn the development of strategies of deliberate remembering to the virtual 
exclusion of other forms of memory. The sim^plest statement concerning the 
state of the art was one made by Flavell (1970), that if r. mnemonic strategy 
is required for efficient performance on a task, developmental differences 
will be obtained. Hrown (1975) added the corollary that when the need for 
such strategics is minimal, the task will be relatively insensitive to 
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devclopi^ental trends. Reviews of the literature have amply documented that 
the deliberate control of what to remember and what to forget, together with 
the strategic use of various tactics to aid these processes, is inadequate 
in the developmentally young. There seems a general consensus that the degree 
to which some deliberate mnemonic strategy is required will determine the 
extent to which developmentally-related differences in performance will occur. 
As the child matures, he gradually acquires a basic repertoire of these skills, 
which emerge first as isolated task dependent actions but gradually evolve into 
flexible, generalizable skills (BrowTi, 1975, 1977; Meacham, 1977; Smirnov & 
Zinchenko, 1969). With extensive use, strategic intervention r:ay become so 
dominant that it takes on many of the characteristics of automatic and 
unconscious processing, in that only intensive introspective questioning can 
reveal the operations of the strategic device even to the operator. The use 
of strategies becomes second nature to the efficient problem solver. 

Under instructions to remember, the mature memorizer employs a variety 
of strategies which are not available to the developmentally less mature 
individual. These strategies form a hierarchy from simple processes like 
labelling and rote rehearsal, to elaborate attempts to extract or impose 
meaning and organization on the to-be-remembered material. Indeed, the 
outstanding feature of the mature memorizer is the amazing array of complex 
transformations he will bring to even the simplest laboratory task (Reitman , 
1970). Thus, the extent of developmental differences seems tc he determined 
by the degree to which increasingly complex strategic skills can be applied. 
V:hile it may be possible to distinguish certain basic skills the child must 
acquire, once he has mastered these it is no longer possible to define an 
optimal strategy on a specific task. The optimal strategy for any one 
memorizer will depend on his success or failure with previous strategies, 
his estimation of his own capabilities, his creativity, certain personality 
variables, in fact, his personal cognitive style. 
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C) Training Studies 

The next raajor interest to influence the field was a focus on training 
studies. This interest was generated both for basic and applied reasons but 
originally the impetus came from the importance of the outcome of such studies 
for developmental theory. In 1970, Flavell distinguished between two major 
deficits the young or retarded child may bring to a memory task. The first is 
a mediation deficiency, where the child is unable to employ a potential 
mediator (strategy) even when he is specifically instructed to do so. The 
hypothetical case in question refers to situations where the potential strategy 
is produced but fails to influence performance. A mediational deficiency would 
be said to exist if the child could be trc'ined to overtly rehearse items, but 
that this activity failed to improve performance. The second type of deficiency 
is that of production. A production deficiency is said to be operating wh-en 
potential mediators are not produced and hence do not aid performance. Thus, 
the child would perform poorly on a memory task requiring rehearsal because 
he does not spontaneously employ the rehearsal strategy, although he can be 
shown capable of doing so if he were instructed. The training studies v/ere 
used to determine whether the child's problems were productional , and hence 
could be trained, or mediational and thus would resist training. 

In summary of the early training studies it can be said that although 
immature learners display a strategic deficit in a wide variety of memoriza- 
tion situations, these deficiences readily respond to training. The problem 
appears to be one of production rather than mediation. With even quite 
limited training programs immature learners can be induced to attempt a variety 
of deliberate mnemonic activities. As it seems that most of the simple 
strategies are easily programmable, the possibility of applied value becomes 
intriguing. 
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To determine the degree of success of any training program, it must be 
evaluated against three basic criteria of effectiveness: (1) performance 
must improve as the result of training, both in terms of accuracy and in terms 
of the activities (strategies) used to effect this accuracy; (2) the effects 
of this training must be durable; it is obviously desirable to show that 
what has been trained can be detected after a reasonable time period has 
elapsed; (3) training must result in generalization to a class of similar 
situations where the trained activity would be appropriate, for without evidence 
of breath of transfer, the practical utility of any training program must be 
called into question* 

Many of the early studies were successful in demonstrating that training 
effectively improved performance; however, considerably more difficulty was 
experienced when criteria 2 and 3 were used to evaluate the success of inter- 
vention. Although relatively brief instruction would lead to temporarily 
improved performance, the less experienced memorizer showed a marked tendency 
to abandon a trained strategy when not explicitly instructed to continue in its 
use. , Several recent studies have shown that more extended training can result 
in durability of a trained behavior over a period of months and even years. 
The tendency to maintain a trained behavior also appears to be related to 
developmental level. Very young or retarded individuals are more likely to 
abandon the strate^^y than are slightly more sophisticated trainees (Brown , 
1977) . 

The criterion of success that presents the most problems is generali^^a- 
tion, or transfer to appropriate new situations. Although there is some 
controversy over what constitutes a suitable transfer task (Belmont & 
Butterfield, 1977; Brown, 1977) there is general agreement that evidence for 
flexible generalization to new situations is sadly lacking. This inflexibility 
in the use of trained skills in new situations is partictilarly problematic 
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It is onlv wht^n he encounters raterial which is not Inherently r>^aningful or 
must be reproduced exactly that deliberate rner^orial skills become csbsolutelv 
nece«>sarv. It takes tttne for bin to recojrnize that these, in some sense 
artificial, situations exist and demand that he respond with sonethinr. more 
than hass been required in the pa55t . Ve irust , in fact, recopnlze that bev ause 
of the nature of the r-jaterial t^nd the need for exact reproduction, he nust 
,)pplv ,1 deliberate sli'ategy or he will fail to retain the material, When 
ri^peatidlv f.iced with these situatim?, he is in school, the child r.radually 
ccr^es to know rore and no re about hew to rer>e?rber, and thereby achieves insight 
irto hi -self ..i^. a no'^'Or i ze r . 
I ^ ^ * . "iT^ i r v 

! r z^re pre \- 1 ( m =^ s e ^' t i r n ve h<i ve i ve n n brief h 1 s t o r v of the wa v 
.!f' Vt-' ! :^p-"<F-nt ! ps\ ch.->l o** i s t s hnve set about studvlnfe": rrerorv str.iteries. 
kr^-^w a Ci- ns i rab I e .irount ab^^ut the developrent of rudlnentary r,eror i ^,it ion 
sMl!-^, Voun^ and s li^w^ I earn inr children tend not to use then spont anenu?; 1 v 
cr t-ven to be fullv avare that deliber.7te intervention on their part is a 
prerequisite for efficient pc rf o rr.anr/' , Train inc studies have shown that 
a specific deficit can be over cor*? quite ro.idllv but it is unlikely that 
the -hi Id wiM t!iink to use a tralred skill in appropriate new situations. 
A<s with the rririn.il p,issive behavior uhich necessitated training in the 
^'.rst place, this transfer failure i% thrncht to ste??^ frot^ a lack of know- 
led )ce c one errine oneself as i re'^orlrer. Before proceedins^ to an exar?ination 
of the q ae s t i v-^n o f vha t to train ve will c i ve t wo detailed exarrp 1 c s of 
tr.^iririT rrocr.-'^s, vVJch illustrate the general points ^adr In this section. 
T^.^cj^ ,^re case studies of nr >tot vr>i cal prccrar!S which illustrate hew \re .nrrived 
at the ^e-^^ral overview ci^vfn here. In the first case studv ve will consider 
rehear*; ,1 1 as p rT t t vp i c a 1 strate^v of rote recall; in the s^ecc^-^d ve will 
co-rsider the pro;.- ] e**-? Inherent in at terrts to inculcate ret a'^er^c rial av.i re- 
re ss ferer.^] sk l J 1 ^ . * — 
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ill. Ki'hf.ir -..I 1 : A (\is(' Studv of ;3 Mnenonir SK^l 

In its Hi'Ht >!t^neral st^nst-, rt-'hi-.i rs.i 1 r^'^i'^*^ to /i wid*' "^^'t of .ic t i v i t i c-s 
whi^ !^ I ail bu li'.tMj to rialTUain i n f oriTiar i^n in c<">^'^r xousness ^^r ,1 period of 
timt^. TVw> r.o.sf t rtM^u^-nt fiirn of rt»htMrsal invn^^i\^ continiit^d covert rt^neti- 
r ion ;»t tb*.' 'TiattTial t^' ho r c^nenhe rrd ; fhis acT^^l^y is usffu] at Irast 
rwo wav<. f 1 r^t , if r >k» an.Mint of infomati^^n ^ bo rerncTPhx^reci is relatively 
■-•^^11, ir ran '^ir.;)lv h» kept "alive" from its i^Ui.il presentation until it is 
ru-f-Sw|. •thf t :a^-;i(^ t^xanple of this use of r^'h^^'^^rsal if^ th*? Constant rrp^'tition 
.^1^ a r. h.pK.Nn- nir.-vr fr.^n the tin** it Is first ^'V-ated in telephone book until 
it i:t(.aliv <lialev'L A I rr rnat ivel v , if the .-^^^^Unt of in f ^'^r^);,^^ j^^p i . ■ too ercat 

t" H l.^v rh^' '-.t'-nori 7f r t*^ kt>rp it all alive "^itn^^ ^t.-^nenus i v , ^^'hearsine portions 

* -.rr-ri.il toerthtr ran fariiitate the ^ornat^^.p ^^f aj^^^V^' at ions heiween items 

'h'l- e-!" rn, in;: s 1 <^ r r; i ten t reral^ even when rehe-^^s.^ii is terninated a r ens idt- rab 1 e 
r:-;«- pri -r r-- rh» :^..^r't'nt of rerall. For exa'^^1'-'' ip ..ttenptiris^ to re'^enhor vi 
-'■t I"' ite-:s, reSra r^^ in sots of, sav, tour ^^^"^n^s together te stilts i^ , acii 

I't'tler ri . a 1 1 t h.i:'^ not rehe.ir< i n^:. even tfiiMi*;h ^^^l all of tho iteris eao bo kept 
.tii\t' tiPtil t fin*' w'lrn re* a! I i rr^";ulrrd* ^^'*'r'cat inv; tht" ^ain points i^f u 
le-^^^^n pr ii^r t'> pr.^^-eedinx: to the next sortM'n *^^\>lves simiKir orineiples. 

'v'f h r. I I h ><t-n rt hear^.il one eif our veh^*^U\^ f(^r a t-^ir^hor of rea<-:ons. 
-^ain ent«s rt'<'iU f re-^ t ht^ r?rt that rehe-^r*^.^^ has been ^'^b ] j-.^- f j evtrerelv 
,|.,^,- r-r.:^ i r i ... I i-.d t ht-^ r^>t i 1 «=^rrutinv. A'=^ a ^^^ult, ve ^re it <'eil 

.1^ Mit t-^t viovi ] .^p^^ nt ri^'tirsal --.t ra t e ie^ • ' *^ h.iv»^ Karn^d t!iat tliis 

.irr^^tntlv ^i-^rle ^^^k i 1 I mrr'^ oMt t-^ be r^:,■■^: n-^f^"^ c.^rplex, -H'^d its u-are*^ '-(^rt- 
v^rj^-.i i r,u f d, rh;in ^Ti^inalU .in t ir i P-^r ^d . As a r^-.c;ii]t^ n ^"^'n- 

- i ier.^r !■ r-' - ^r-il rt-e?r. b bik:hlij;hts the -"^^o-.-^.t o^ analysis a'^.i ^n^^^:lit^■ 

edf t'' .b-\ i-r o-^ e!*».ri-.'»- t r ^ i n i p rr •^--.'t'*^ . ^inallv. the ^i^ior find in :^ i-^- 
i •-" * • - ■ ! : i ' - • ! i . It' t ^ t r -""^ i , - i H ^ u r i ; ^ e .:, T r^^-uT^ • 

i'^"^^, -e-": -rut-^nt- "-'.it^ i rbis --erti.-'n a c s-..-:*-- t .-^ h*-- Ta I i -.abl e . 
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Training pm^rans {.;onerally be^'in with a theoretical analysis of some 
specified task or set of tasks. The aim of this analysis, referred to as a 
task analvsis, is tn specify how the memori^er should perform to r.axini2o his 
nr her per f orn.inio . In the examples chosen here, one of the requirenents 
iiientifiod as essential for effective retention is the use of a rehearsal 
str.ite^y. Thus, if the tarf;et ^roup, in our case slow-learning childri^n, por- 
fom poorlv >n the task. It is at least possible th^t their recall level is 
di^pre.st'd because thev fail to ref'earse properly, if at all. At this point in 
thf research pro^ran, two quest ions rnu-^l be asked. One is whether the task 
an.il^-sis ;cins aiMuratt', i.t-., whetlier reliearsal is ncressary for efficient per- 
t.->manre and wtiethcr r;atur(^ nenori^ers actually do emolov rehearsal strategies 
in tlu' task. Assininii that the answt>r positive, the second question concerns 
wht't^'.^T t^.t t ireft :*;riMip docs in fact fail to ennlov rehearsal. Assu-ninp; another 
u r i rriat i V.' .irv-wer, it then n.ikes -.ense to enhark upon a rehearsal trainint: pro- 
wrar; . 

Tt <h-MiM he clear that the i nves t i ^Mt ion of these questions requires tltie 
deveicprrent of neastires of rehearsal usaj^e. Inless we can reliably infer the 
presi-nce v>r absence of rehearsal process«.'s, the research can never really be 
started. UTa le a nurber of neasures have been employed, each of then has a 
nurber of ass.^i iateil problens. ^or example, observation of lip no-venents has 
been used to infer rehearsal activitv: however, with older children and adults, 
reliears.il ;pr(^cesses need not be acco^npanied bv lip n^venents, thereby preclud- 
ing: tiieir use in deve 1 v^p-^en t a 1 or conpirative research. Another connon neasure 
reluMrsal ^as been the presence of a so-called prinacy effect in a nu~her of 
TiMN^l 1 paradicr^s. r.cnsider a general case where a nunher of to-be-recalled iter.s 
are rre^ented e-TienM a i 1 v , und re<-all be.ri«^c; inr^-^-d la t e 1 y after the rresontation 
of tbe la^t itc-^ (i.e., tl^crt is no appreciable delav between the s;iS=trt's 
seeinc or hearing the iters and his beinc; a-^ked to recall then). The rvpical 
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findint; with .uhilts is that r«'rall is host for the items fron the ber.inninR 
of the list (primacy item^) and the items at the end of the list (recency items), 
and poorest f*">r items in the middle. The recency effect is attributed simply 
to the fact that t!ie delay between presentation of these items and their recall 
is ^ujf f ic i en 1 1 V ,-hort th.it these items have not yet faded from the memory of 
t'Vt»n the most passive observer. In contrast, the primacv, or initial, items 
will [lave faded from meraorv unless some activity designed to maintain them has 
he<'n rarrit'd oui hv t hi subject. A favorite theoretical candidate for this 
ac tivitv is rt'hcarsal, and the appearance of a primacy effect has thus been taken 
as '.^v i v!4'nr<' f<'r tht pr»si-ni'e of rehearsal processes. The problem here is that 
there are alttrnativc tht^oretical accounts of the prim.acv effect which do not 
make rt'(v>urst' to rebtMrsal processes. Thus, primacy need not necessarily in- 
di^att^ reliearsal. This list of potential rehearsal indicators and their attendant 
pr.'blrns could be continued, hut hopeful Iv the point is cK-{ir. 

in our view, t>ie best solutL(^n ti^ this problem is to resort to the usi.' of 
r.>n\'t>rfc;inr. operations, i.e,, arrange an experimental situation in which thi^re 
ari' a rmmht^r of tllffi^rent pott>ntial iridiiators of rehearsal processes. Kven 
if nont^ of rh»» riensures is p<^rf(u"t, if all the indicators agree, we can be nucfi 
^''^rr I'Mifi'S'nt il^<Mit u)v irift'r»^nces (jrnwn frt>n tht^ data. As an example, in 
s.^nt- r^'Sf.irrh t r^n on? owti laboratory, as manv as f<nir indii:ators h:\yc been 
ii--t i \p \ f'>^inl .inro.' within ono i^xperirent (Rrt^vn, Ca"rpi(^ne, Rrav , ^ 'vilci^x, 
! ' 7 ^ ) , 

\r this i^-^i'U, wo miIl! like to de'^rribt* nrf research program <-^hi-."h !->-is 
^-^-.Mia <^ i •! t\h- •!» r-o 1 . of ,1 train;-^,-; i^rotiram. Vhr ta'^k employed consists 

of Olivine rh«^ ^■•.H)r' r ^ot- o ^orir-s ^^f items (consonants, .ligits, etc.) prt'~ 
«^enrt-d ir> ■ u i om jn } ->orie'^ of wim!;-^-^, -^-ftor t ho tic;t item ha^ been vii^;' 

pi ivoi. 1 rr It ;^ prt^ -onr ^--.i : rhi'^ sim^lv i rrplii-^a i^f o«no ot' th*- 

ir*'-*s rhf ^•:'>!f.'t 'i 'iwr Hl^ t.^'^k then to ind irate tho window 
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whicli that item had appeared. For example, if the series had been 6 12 4 5 
3 8, and if the probe item were a 2, the subject should point to the third 
window from the left. In a number of experiments, Belrnont and Butterfield 
(1969, 1971) have modified the task in one important way — they allow the 
subject to determine the rate at which the items are presented. Thus, the 
subject presses a button exposing the first item (which remains visible for .5 
se(^ond) and can then wait as long as he or she wants before proceeding to the 
st'cond item, etc. The pattern of pauses, or delays following each item, is 
tlien used as an additional index of rehearsal usage. For example, consider a 
six-iirn list. A likely pattern for a college student might be to proceed 
qtiiiklv until the fourth item had heen exposed, then delay for a much longer 
tine. Following items 5 and 6, only brief pauses would bj observed, with the 
probe item being called for immediately. Such a pattern would be taken to in- 
dicate tliat the subject rehearsed the first four items together and then simply 
vifwrd the last two. This strategy, termed a "cumulative rehearsal - fast finish*^ 
strategy, takes cognizance of the fact that the initial items must undergo re- 
hi'.irsal to he remembered, whereas the last items will still be alive in memory 
ev^-n if thev are simplv v^cwed without anv accompanving activity, as long as the 
prt>he item is exposed quicklv. 

In this situation, the pause patterns shown by the subjects provide one 
source of evidence relevant to the possible use of rehearsal. Using this ana- 
Ivfir procedure, Belmont and Butterfield (1969, 1971) have shown that college 
students enplc»v a varietv of rehearsal stratei^ies in this task, whereas retarded 
aflo I esc^^nt s do not. The pause patterns of the retarded si'.ojects are relatively 
flat, and pauses aft^^r each item tend to be brief. Tlie r«?tarded subjects also 
perfr«rm more poorlv than r.^ll»>i^^ students, and their performduce it, pourtrr^t on 
the prim<icv, c.r initiallv presented, it ens. Thus, the overall pattern of their 
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recall is nicely consistent with a rehearsal deficiency notion, 

\'Thi?n retarded subjects are trained to rehearse, their pause patterns look 
like those of college students, their overall recall accuracy increases, and 
the increase is most pronounced with the primacy items (Belmont & Butterfield, 
1971), In this experiment, the retarded subjects' accuracy increased consid- 
erably, showing the beneficial effects of training, but was still well below 
that of col lege students, leading to a further series of experiments (Butterfield, 
Wambold, & Belmont, 1973) aimed at refining the training; techniques. 

To modify the training procedure, a more detailed task analysis served as 
the starring point. The specific task involved a six-item series, and the 
strategy to be employed con^ isted of rehearsing the first three items as a set, 
and then quirk I v viewing the last three. The detailed task analysis is shown 
in Figure I. Brief Iv, the subject first views each of the three initial items. 



Insert Figure I about here 

then p;ius(vs and rehearser; the set of items a number of times to prepare for 
future r^Tain (steps 1 and 2). The second sot of threo items is then viewed 
(step i), fo] l(^wtM-) immediately hv exposure of the probe item (step 4). This 
C(^nplett'S the studv c;trategv. Once the probe is exposed, a retrieval plan must 
al'^o be nfj(>pted, and the plan must conform to the studv strategv. As indicated 
in step 5, the siihiert should first attempt to determint^ if the probe was c 'P- 
tained in the se('<ind set of items, thos*» which were vioved but not rehearsed. 
If it was, the sub jeer responds (step if it wasn't, the search continues to 

the s»'r of rehear^of^ items t determine where the probe item occurred (step 7) 
before rr^o^ ndins i'^rrv ■ O ^ 'Vhir is crucial in the retrieval plan is the order 
ot <A«.»ari'h. n tlie initial, rehearsed set or items is con'^idered first, and if 
the probe item is not found there, the subvert will be in trouble, as ♦'he second 
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set of items will hnvc faded from memory. The use of a passive viewing of the 
last three items is based on the assumption that the contents of memory will 
not have time to fade if the probe comes quickly enough. If, however, the 
subject himself imposes a retention Interval by searching through the initial 
trio of items first, the main rationale for having used such a study strategy 
is violated. 

In the first experiment reported by Butterfield et al. (1973), retarded 
adolescents were taught the "3-3" study strategy, and the result was a clear 
improvement in accuracy, from 36% correct to 65% correct. Even with this large 
increment, two points were of interest. First, performance was still well below 
that obtained with college students, and second, the relation between strategy 
use, as measured by pause patterns, and level of recall was not as strong as it 
might have been, suggesting the operation of some other factors. A likely 
candidate here appeared to he retrieval mechanisms. Training in the first ex- 
periment consisted of leading the subjects through steps 1-4 depicted in Figure I 
The implicit assumption was that steps 5-8 would be adopted spontaneously. 

In the next experiments, steps 5-8 were trained explicitly, along with 
steps 1-4, As an example of the more detailed training, we take the following 
procedure used in their third experiment. In the first phaae, the first step 
of the studv strategy was taught. Each subject was trained to label each of 
three items and then to stop and repeat the set three times. They were then re- 
quired to count to ten before exposing the probe item and making their response. 
After six consecutively correct responses, they proceeded to the next phase. 
Here the serond half of the study plan was taught, as suhjerts exposed three 
i t ems qu irk 1 V , ca 1 1 ed f o r the probe i tem , and responded . Thus , the two study 
pha*5os were trained <=^i^^p.irate 1 v . Followinc: thi*;, a series of six-it€^n lists was 
presented in whirb the subjects were informed that the probe item would always 
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be drawn from the second trio of items. After making their response, they 
were further required to repeat the rehearsed items in order. The point of 
this part of training was to explicitly teach the subjects to search the 
non-rehearsed set first. rinally, they were given a series of trials where 
the probe could come from any position, but the instructions to search the 
second set of items first were repeated. Following this training and one ad-- 
ditional refinement, accuracy increased to over 80% correct. In summary, the 

final performance of these subjects was 114 percent of that obtained from 
nonretarded adolescents on uninstructed 6-item lists, and 97 percent of that 
from nonretarded adolescents given active-passive learning instruction with 
6-iten lists*' (Butterfield et al., 1973, p. 667). 

Th»^ results of this program indicate clearly that dramatic improvements 
in memory performance can he brought about through detailed instruction. 
Flat ion over this success is tempered somewhat by a number of considerations. 
First, the development of the final training technique took just over five 
voars. Second, it is not clear how long- las ting the effects of training might 
be. At tlie longest reti'nt ion interval tested, 1 week, performance was 
si gn i f icant Iv lower than immediately following training, although it remained 
ahov€» untrained levels. This is probably not a problem, as long-lasting effects 
of rehearsal training have hecn obtained bv Brown, Campione, and Murphy (197A) . 
ThM rr.'^ined snb)e(ts f ron an earlier experiment by Brown et al. (1973) were 
re-tt^sted si?! norths aftt»r the oriE^inal training, and eight of the 10 sublerts 
continued to r^'hearse The training afforded sublects in the original ex- 
perinrnt was i^xtensive. stretching over 12 davs, and durable effects of training 
apparent Iv can hi» expected if the amount of training is sufficientlv great. 

Much more pr(^b lena t i c . hnwever ^ nre questions concprn ing the general i;^ed 
effects oi training. Th.it is, can anv effects of training he detected on anvthing 
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other than the specific task on which trnining occurred? Unless the answer 
is at f i mat ive , the effects are sufficiently limited that they may not be of 
any instructional interest. While there has not been much relevant research 
to date, the indicnrions are not promising. For example, the subjects In the 
Brown et al. refi^^/irch were given a general i 7at ion test after the six-month 
retention tesr- The training and generalization tasks, while different, are 
similar in a numbt^r of ways. In the training task, the subjects were shown 
a sr'ries (^f f(Mir items, each from a different category, and were then cued 
with a categorv name and asked to recall the item from that category. They 
w(»re specifically taught tn rehearse the first three items together and then 
iu«^t to view the foiirrh one. The generalization task was the same as the task 
emplfwed in the Re Imon t-But terf ie 1 d research just described. On this task, we 
coiild disc€»rn no efferrs Hue ro training. No signs of rehearsal were obtained, 
and tht.> trained "^^ubiects performed at exactly the same level as a control group 
given no trainin-^ ar all originally. Thus, while the subjects continued to 
rehearse six months .jfter training as long as the task remained che same, the 
int r'^rluc t ion of a different task eliminated the benefits of training. 

IV. Training Metamemory 

The disappointing lack of convincing evidence of broad generalization of 
a trained mnemonic strategy indicated a poor prognosis for obtaining general 
e.iucational benefits from such exercises. Training efforts were subsequently 
directed at general determinants of performance (such as metamemory) rather 
than specific skills or strategies. Instead of training only one domain- 
specific heuristic such as rehearsal, it seemed more profitable to direct train- 
ing attempts at the development of knowledge concerning strategies in ';:eneral. 
Procedural ] V, it is (Ufficnlt ro conceive f>f a method of inctilcatino knowledge 
concerning strategy use in individuals who lack even the rudimentary strategies 
which could form the basis of this knowledge. Yet, if we are interested in 
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effecting improvement in the child's general performance on a variety of 
similar tasks, we must consider both the specific gains from training (trained 
strategy use) and the general benefits (improved knowledge concerning memory 
tasks, leading to flexible strategy use). 

To investigate the feasibility of this alternate approach, a series of 
training studies concerned with metamemorial knowledge were conducted with 
oducable retarded children (Brown, 1977 ; Carapione & Bro\.m ,1977 ) . As in our case 
studies we have ta^en two programs conducted in our laboratory, one which was 
unsuccessful in terms of generating transfer and one which is showing early 
signs of success. We will begin with the unsuccessful attempt, give reasons 
why the attempt failed and then proceed to the more hopeful program. 
A) Predicting One's Own Memory Span 

As there were no data concerning educable retarded children's metamnemonic 
efficiency at the initiation of thir> research program, our investigations began 
with a very simple form of awareness - the ability to estimate how many items 
one can rencmber. This awareness must underlie subsequent attempts to introduce 
strategies for if the child is not aware of the limitations of his ability to 
rote learn lists of items, he can scarcely be expected to introduce steps to 
remedy his shortcomings. 

The basic task was one adapted from a study conducted with normal grade school 
children (Flavell, Friedrichs & Hoyt.1970) who were asked to estimate their re- 
call span for lists of up to ten pictures. On each trial, from one to ten items 
were presented (one on the first trial, two on the second, etc.) and the child's 
task was to indicate at each list length whether he could still recall each item 
on that list. Over half of the nursery and kindergarten children predicted that 
thev could recall even ten pictures^ the largest number presented, an unrealistic 
estimate even for an adult, whereas only a few of the older children overestimated 
their ability. If as a measure of realistic evaluation we take an estimation of 
the actual span plus or minus two, the group mean met this criterion at the second 
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and the fourth grade levels but not at the youn^^er ages. The majority of 
younger children dramatically overestimated their span. 

The procedure we followed (Brown, Campione fi Murphy >1977) was essentially 
similar. Two groups of inexperienced slow learning children (MAs - 6 and 8, 
IQs = 69 and 72 respectively) were shown several arrays of ten pictures (ex^ 
posed simultaneously) and asked to predict how many they would be able to 
recall on each of these sets. Mean predictions were then compared with their 
(subspquently determined) mean actual recall. Individuals whose estimates were 
within two items of their actual recall were termed realistic estimators; those 
whose guesses were more than two items in error were termed unrealistic estimators. 
Only 31% of the older children and 21% of the youni^er ones could be classed as 
realistic, with the remainder overestimating their performance levels (most pre- 
dicted they could recall all ten). 

All children were then given two days of training, where, for many trials, 
they were required to estimate their performance and then to recall. For half 
the participants at each Mi\ level, explicit feedback was given reminding them of 
their prediction and Indicating visually (displaying the number?; on an abacus) 
and verbally ("that was good, you got four right that time") the number of items 
they had actually recalled. This feedback was given following each estimation- 
recall series. The remaining children predicted and recalled an equal amount, 
but no explicit feedback was provided. After training was completed, three post- 
tests were given, each consisting of multiple assessment trials, the first one day 
after training, the second two weeks after training, and the third approximately 
one Year after original pretesting. 

In Figure 2 are the main data of interest, those obtained from the originally 



Insert Figure 2 about here 
unrealistic children. Students classed as realistic initially remained so throughout 
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the experiment. Luckily our training did not cause them to regress. 

Considering the first posttest, 65% of the older individuals became realistic 
independent of the feedback condition. Of the younger trainees, 62% of those 
given explicit feedback became realistic, whereas only 9% of those not given 
feedback improved the point of being realistic. Looking at the data from post- 
test 2, the older individuals remained unchanged; 60% were still realistic, and 
there was no effect of the feedback variable. However, for the younger children, 
only 18r< of those given feedback remained realistic, and none in the no- feedback 
group could be classed as realistic. Thus, considering the performance of the 
older children on only the first two posttests, training, with or without explicit 
feedback, is sufficient to bring about realistic estimation, and the effect is 
found two weeks later. The pattern obtained with the younger students contrasts 
sharply; there is significant improvement on the first posttest only when explicit 
feedback Is provided during training, and even in this case, the effects are not 
durable, as the proportion of realistic estimators drops from .62 on posttest 1 
to .18 on posttest 2. The effect of providing explicit feedback for the older 
children is illustrated onlv on the final posttest, one year after training. 
Tho proportion of realistic estimators remains unchanged in the feedback condition 
whereas for those not given feedback during training, only 20% remain realistic. 

The results of thi^ initial experiment indicate that mildly retarded children 
have problems estimating their own performance. It also seems clear that, for 
the vounger children, information about their performance needs to be explicit 
b(»fore it will have anv effect, and that continual prompting nav be necessary to 
maintain efficiency. Also, a clear dev<^ lopmenta 1 trend was found regarding the 
durabilitv of training effects. t^ereas training had a relatively durable effect 
with the older childr<»n. the efforts with the voim^or <incs were extremely short- 
1 i ved. 

Tho older children did however, show evidence of impressive maintenance of 
tr. lining as, one year later, 56% of the trainees were stiH performing effectively 
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Therefore, ve decided to apzly cur third criterion of success and test for 
generalization. One t^ajor problen for researchers in this area, however, is 
the selection of a suitable transfer task. The problem is that unless the 
investigator fully understands all facets of his transfer task he would n,ot 
be in a position to interpret failures to find generalization. Such failure 
could be the result of the trainee's inability to see the relation of the 
traintrd behavior to the new task, the usual interpretation, or it could be 
because the trainee could not perforn s^-^tie other cor^ponent of the transfer 
task wn irh vo-.jld ir.pedcf his abilitv to apply the trained behavior even if he 
th:-^ught to d."" so CP^t'lnont Butterf i^ Id , 1977 : Bro*«iTi , 1977 ; Car:pione & Brown, 

T^. e d i i e .tt: a is d i : * i r ij ] t t c de a 1 w i t h for a variety of r e ason s , wh i c h 
rji-t'd r. r TiCerM lis ht- : rM»^*ever, we b .i/e <ddopted a pragmatic approach, 
v'h..> te^r '■■'{ i:ene r,il i zat ion whie h s^er: reason^iible to us intuit ivelv, and 
juii^- our int jiti'TS to bt* successful if those children who s:>ontaneous ly 
.id'^-pr rhic- raruft strate^^v prior to arv rrainin;; als<^ attempt to use it on tht- 
c-la->'. •■•f rasks ii.sed for tr.:iri.sfer, i.c, tfit- t.'air.inc and trcinsfer tasks b -th 
1' I : r i t r he- t ra t e e y in na t u ra ] u s*- r s . 

;'r»f prir,;:pa! ^ont-r-i I : zat i ^ 'n task Ctht-rL- ^t^rt- s.-vt-ral rithit-rs; r, iven t^* tht* 
! : i 1 1 ■."{ r t: n In r h - - ; .». ^ n s t i "•--■j t i o n p r o j f c t c cm :^ i s 1 1- d o t a test f or e s t i t i on o f 
r^.-all \>r nar.hi'r-. ratht-r t'^'an ni^'t'irt-s. ;;hilJrin we ; o sh'jwn twentv 10-iten 

ard-^ t-arh r i -.ri t a ; n i r. l : r- narribt-rs 1 t" 10. Tt'n of thi* cards containt-d tht- 
i'" rs in r : ra 1 ordt-r, xht- rt'^.a i n i n i:; i ards contained the nunbers in ^ ran- 

i^-^i/^ i .'rd. r. hi' '•.whi*'Ct-> V"nt thnv:.-^ rh<^ 20 cards and indi cited h.'W --inv 
t'ri, w-il ' ■ iSI*.' tv' r« (%i]! c'tch; tKt/n, a : t v,ia 1 rt-call was assessi-d 'Ti Sr^th 

rv;H"-^ -'t Titt-r^iis. ""n-i-. two -t-t^^ > ^' rard-> Wr/re ast-d, <'rv:,an i /t-d and di-^T^anizi^ 
^*r( d i < t I*- ..' I ' i t in . r/ari/tMi list 't-.^.'., ttie nti^ht-r*- in serial .>rdt'r) 

-•^'ilii a rrali'->t:\- *"-tiratt', w^. i'.^* r^rtvi i c t i ni--^ tFa'-- nan" wo'ild ht.- Jin r * • i 1 i s r i • • 
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for the rando-n lists. F:>r this reason ve considered the tvo list types separatel 
The data frc^ randon lists only are presented in Table 1. Consider first the 
orii^inally unrealistic subjects. Clearly there is no evidence of gene raii2:at ion 
following training on the hisnlv similar 10— item picture task. The proportion 



Insert Table 1 about here 

of realistic subjects is low for both the MA6 and MAS groups and the nur::ber of 
children predicting that they could recall all ten (10 guessers) is very high. 
Consider next the original Iv realistic subiects. Here the picture is quite 
different. The rean difference srores (predicted vs. actual) for both and 
l-'AS children fall vithin the realistic range of plus or minus two. Approxinateiy 
two-thirds the original Iv realistic children are also realistic on the nuirJ:?er 
/!ene ral i zar ion te-;ts and the nu^r.her of 10 s:uessers is low. 

T'jrning to pred ict i'-^nj^ on the organized lists, a similar pattern er:erges. 
Tb.v proportion of children who accu rate ly predict they will recall 9 or 10 items 
(e.^>, apoTc-riate the org.m i zat i on of the lists) is .67 and .58 ^or the ori^inall; 
rt^'"ilistic rind ^-'.H subiects. Of the ori^^inaily unrealistic subjects, no voung 

< hi 1.1, Hid •.>nlv .'Jh .it" the older children, do this. 

A-^ w i r h p r i r r r i i n ." n ^ r ud i e s c > >n ce rn ed w i t h spt; c i f : c rr.nenon i c skills (see 
ri'iie-i r ^.1 1 ) , ^^'ir r'lr .r ■ -^ : en.it ic attenpt t(* find ^.-.c-ne ra 1 i zat Ion was less than 
eno ra : n>.; , Tr.'Se <uhiects ;>ri;:inallv realistic .^n the training task did sh(^w 
rrnv-. t*r r.» i v,irietv .u-n ra 1 i /at ior^ tasks (wt' have n^t df*?^crih*^d all of them 
}M-re), whi<h Sf s that the tasks t'<eTselves were ad^-rja-ite tt-sfs .)f transfi-^r; 

\v w> Vx.-r^ nie rr,i i'^ed uh *; tL'f t s Were n^'^t sf. flexihlt^. It s!s-);ji:i hi- H'^ti'l that the 
.'en«' ra ] i / ir 1 > r.<T . w-Tk hi/:i iv sj-^ahir tne train in.; task; in ail, r r.e basic 
r».' fj'i i re'^r-n*. w.r-- t<' e^-. t ir.tr e <^ne's ^-^wn '-.pan r^^r varint is t vpos lO-iti'-.-: lists. 
All .-'^n- i e-.i \'.-r\ -4 1 j rlianij^^s r '-^e trainini-^ ta-k, hat ^till !.'^iere was 

evi^n-^ c.*-ni'r J 1 i M on eVen in t t'c •>!der sutijf'Ct'-. 
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The negative out cone obtained here caused us to think nore about the 
kind of skills ve vere attempting to train. It is likely that, as with 
rehearsal, the ability to predict one's rote nenory capability is of linited 
generality or applicability. It nay be the case that such activities are less 
likely tc be generalized than ir.ore context-free strategies, and it was 
to this type of activity rhat we turned next- 
3) Predicting Readiness for Recall 

In the 5?eCond so-^-evhat nore successful training progran (Brown & Barclay 1976; 
Eiar'^I.iv a Brc-Ti»I976) we focused on a very sir:ple general strategy which could 
rt-ascnahlv be supposed to have a vide range of application. Basically, we 
attt'-pted t'' .^.lin a '''sr op-check-and-st udv" routine. The specific task used, 
rr)^ ,~f .assessing readiness tv: recall, was also adapted frcn Flavell's original 
wnrr: with norr.al children (Flavell et al*»1970). On each of a series of trials, 
z'r.t- child Is i;iven a list of pictures equal to one and one half tiines the r^ean 
n:.r,bT-r he actual I v reralled during a series of practice trials (e.g., 1^-^ times his 
-ip'^n). is in=;tn:.'ted m .-ontinue studying the i terns until hf* is sure he can 

r^-'^t-rbt-r .MJ cf thcrr. perfrMrlv, and then sir'nal the experinenter when ne is 
ft'^cv, ni.:/.]r:^ rf^call readiness for supra-sp/iin r-its is an intriguing task for 

i}»'";.incis a ci r^r^hx f.>rn c-f s»'l f-e va 1 uat i '3n , involvin" both rh^-^ use of a specific 
nn»"nr-ni' str:iZ'M'\' ( 1 r^. r ri^ '^'aceci in t-fft-cr learni^ig) and the ability to raoni*:or 
ir^ '-iiccos-^: f': ^<^rh ht-havt^ strategically p.n .i t<^ * self -test" the success of the 
'-^ r r-i t .;v in '-rdt-r ft-minate studv -ictivitv. In .uid it ion, it requires nc^t only 
t r.r .^hilitv t<! d i r r^-n t i.'J I i V stutiv difficult itens, another "letarrjenorv ,ibilitv 
s*'Ti-ifiv»- r - 'i^gnitive mit^jritv (Brown ^ C^rtpione, 19 7^i), h'lt it also requires 
th?r rh»^ "-^'iKj^'ct ♦»n.: i.'f in so ! f - 1 e i t i n .irtivities det^-rnine which art* the 
j !' * I >• 1 1 r i . 

\' r -'J mr i 7 n 1 \- in-^-iruri' ciiMrtn ;>rr»o! — ed verv nonrlv f^n the initi-H pre- 
r n j^.' ■ t rh*' -^tt^u'v. ( 'n ] v ♦ of -tn s.j^p:!.- .-jpil 1?" an MA''» "^..inple 
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gave even one perfect recall. This indicates poor performance considering the 
children were allowed as nuch time as they wanted. One reason why the develop- 
inentally young perforn so poorly on this task could be that they do not tend to 
introduce strategies of deliberate neinorization, such as rehearsal and antici- 
pation, involving self-testing elements, which would alert them to their 
readiness for a test. If children do not use such self-testing devices, they can 
hardly be expected to monitor their own stage of learning. 

For this reason we trained groups of children in the use of three strategies 
of re2^*enber ing: anticipation and rehearsal, both of which involve self-testing 
elements: and labeling, which does not. The labeling condition essentially 
served as a control treatment- All were required to go through each list once, 
naming each picture. This labeling trial was followed by a series of three more 
trials on which the procedures differed between the groups. Those in the antici- 
pation group were f^ained to anticipate the next picture by saying its name be- 
fore exposing it. The rehearsal subjects vere trained to rehearse the items 
in sets of three (cat. shoe. cup. cat. shoe, cap. etc.). Finally, the label 
gr'ujp was told to go through the list th ^ee more times, labeling each item. All 
:j,r(»iips were further encouraged to continue with the instructed activity until 
fhev were sure thev fculd recall all item'V.. Training was continued for two days. 

Following training, four posttests were given, a prompted posttest (one day 
after training;) which individuals ;>/ere instructed to continue the trained 
strategy, and three unprompted posttests given one day. approxxmatelv two weeks, 
and appr(^xinatelv one vear later. The main results are shouTi ir. Figure 3 which 
i'iVfS the percent of c('.rrcct rerall averaged arross maiiv trials. 

In-^ert Figure \ about here 
TTu* hreai< in tf>e curve between p^nt tests 3 and 4 indicates that not all individual 
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were retested cn the final post test: however, 78% of the MA 6 and 
90% of the MAS children were available for retesting one year after the start 
of the study. As can be seen, both the younger and older children in the 
anticipation and rehearsal groups per/om- significantly better on the pronpted 
posttest (posttest 1) than on the pretest- Additionally, if we consider the 
anticipation and rehearsal groups, 72% of younger subjects recalled perfectly 
on at least one trial, compared with none on the pretest; the corresponding 
figures for the older subjects are 92% on posttest 1 compared with 8% on the pre- 
test. Thus, training the useful self-testing strategies results in both en- 
hanced performance (percent recall data) and improved monitoring (data on number 
of perfect recalls), compared with tne control labeling group. 

The MA6 and MAS groups differed considerably on the last three (unprompted) 
p<:\strests. For the vounger group, performance on posttests 2, 3, and A was 
nor significantly different from the pretralning level, whereas for the older 
group, performanre on all posttests diffeied significantly from the pretraining 
l(.'Vfl. Tiius, ns in previous studies concerned with direct training of a strategy, 
training facilitates performance, with the effect being somewhat durable for the 
olHt-r children hut transitory for the /ounger ones. 

The vounger c hi Id's dependency on continual prompting was particularly well- 
i I lust rated on the one- year f(^l low-up tests, which consisted of four days of 
ti^^tin^. On tii'.^ two initial days, the children were given unprompted post- 
tests identical to the previous unprompted tests, and it is these data that are 
includrMi In Fi^zure 3. ()n the third day, the experimenter reverted to the prompt- 
ing proredurt-, demonstrating and reminding the child of his trained strategy and 
iirgin^: its continued use. The ^i^orrh d iy of the one -year follow-up was a further 
iinprompti'd posttest. Th^'s*' riata are inrlndrd in Table 2. N'ote that both the 
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younger and older children benefit from the prompting although the effect 
is less draraatic for the older children who were performing quite adequately 
without the prompts. Of nain interest is the failure of the younger children 
to maintain their enhanced performance on the final nonprompted test. With- 
out continual prompting, the younger children show little evidence of the 
effects of intensive training. 

Given the poor performance of the younger group we made no attempt to 
test these children for evidence of generalization. The older children looked 
more promising, however, so we decided to see whether they would show the 
benefits of the recall readiness training on quite a different task. Syste- 
matically studying material until it is judged to be well enough known to risk 
a test, is, of course, a very general strategy, as any student could attest. 
Therefore, we were hoping that even with very different materials, the children 
who had received extensive training would show some generalized benefits. 

The transfer task selected was one which we believed to be more representative 
of the type of study activity required in the classroom. Most studying requires 
the student to extract the main ideas of -prone passages and regurgitate the 
gist of the ideas in his own words. Our question was, would training recall 
readiness on the simple rote-list learning task help children on the more typical 
school study nctivitv? We reasoned that if we could find transfer under these 
conditions our training would really have practical utility; if we did not, 
we could always revert to less ambitious transfer tasks, those more like the 
training vehicle. it shuuld be admitted, however, that before expending the 
valuable trained population, we did ascertain that a few selected children were 
pt'r forming verv efficient Iv on our optimal transfer tn-k. 

The data ar*.- still hoinu analyzed but we can give the main flavor of the 
r€?sults here. There were fcnr groups of subjects, the older children who had 
been trained in the three groups, anticipation, rehearsal, and labeling, and 
a Hi'W i;roiip o' (-hildren matched for TO, MA, and reading scores with the trained 

32 



30 

subjects, and, in fact, selected from the sane special education classrooms 
as the previously trained students. All students were reading at second to 
fourth grade level. The two successfully trained groups, anticipation and re- 
hearsal, who had shown evidence of correctly estimating their readiness to 
recall were the groups from which we hoped to obtain transfer. The new students 
formed an obvious control group which would enable us to compare our crained 
children to others who shared important characteristics (age, IQ, class place- 
ment^ reading scores) with the experimental groups, but had not received train- 
ing. Tne fourth group, labeling, also served an important control function. 
They had been in as many sessions as our experimental groups and had interacted 
with the tester just as much, but they had not been trained in successful recall 
re«3diness, and had not improved notably above pretraining levels. 

All students received six days of testing. On each day they were given 
two stories of approximately 100 words each, the stories were of second grade 
reading difficulty. On each trial the students read the story through with the 
experimenter and received help with any words they did not know. They were then 
told to continue studying the story until they were sure that they could retell 
the m^in events in their own words. During their study time the tester recorded 
any overt .irtivity and the amount of time taken before the child indicated he 
was rendv to test his memory. 

To date we have compiled two indices of performance, the mean total study 
time and the mean number of words recalled. The second measure is only an in- 
dicntion of efficiency and we are currently scoring the number of idea units re- 
called, the usual pr«icrire in studies such as these (some people can effectively 
^ive the «isr of nn idea in f<-jr fewer words than others). 

Tht' mninr dntn .m' interer:r are ^;iven in Table 3. Both the amount of time 
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Insert Table 3 about here 

spent studying and the number of words recalled were significantly greater 
in the two trained groups than in the two control groups. Those children who 
succesfifully maintained adequate recall readiness for a list learning task 
appeared ro show the benefits of this training on a prose learning task, our 
first evidence of successful generalizat ion. 

Because of the importance of these data we are currently analyzing the 
results in greater depth and replicating the main features of the experiment. 
One additional indication of successful transfer which we will consider more 
fully is our first crude classification of the observed external study behaviors. 
The proportion of children showing any evidence (even once on twelve stories) 
of a few broad classes of activities relevant to studying, are also shown in 
Table 3. Such activities included underlining, circling key words, writing 
notes, rereading, self-testing, lip movements, etc. Even though evidence for 
strategic study activities was generally scarce, the difference between the 
trained and untrained groups was again apparent, with two-thirds of the trained 
children showing some relevant activity cori^p^red with one-third of the un- 
trained subjects- 

V. Practical Implications of Training Studies 

Although we have concentrated on a few research programs, the inforaction 
obtained from them is fairly representative of the stare of the art. Now the 
question is, what, if anything can be learned from these basic research programs 
that rotjld have any implications in terms of guiding educational practices? 

First let us consider the successes Jchievod so far by training f^tudies. 
W<* know a considerable nmount about how to train basic memory strategies. Some 
improvement In performance rends to follow even quite cursory intervention. 
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When detailed task analysis of the type introduced bv Butterfield, Wambold, 
and Belmont, are employed, one can effect dramatic improvement, such that 
retarded persons perform at least as well as untrained adults. The success 
of such detailed task analysis for effecting improvement is most encouraging. 

At this point, however, it seems reasonable to consider the desired outcome 
of training. If the aim of training is to see how close to mature performance 
one can render children's behavior, the detailed task analysis approach is 
highly successful. Theoretically ^uch data are invaluable for they demonstrate 
that one pervasive interpretation of a developmental deficit, the smaller capacity 
interpretation mentioned earlier, is incorrect. For if training fails, one 
should not implicate some fundamental capacity limitation of the child but 
attempt to refine training. Practically, the task analysis approach is invaluable, 
if the desired end-product is to improve performance on the training task . 
Gold's (1972) work with severely retarded individuals is an excellent case in 
point. Severely and profoundly retarded institutionalized people can be quickly 
trained to perform complex assembly jobs, if the task is broken into easily 
manageable subunits, an intelligent task decomposition achieved through detailed 
task analyses. The goal of the training procedure is to achieve quick, error- 
less performance on the training task, for, armed with this skill the hitherto 
unemployable individual can earn a living wage. 

The aim of those engaged in cognitive instruction is generally assumed to 
be ftfimewhat different. Rather than regarding the goal as excellent performance 
on a spec i fit; isolated task, the desired end-product is to effect a general 
improvement in understanding which would be reflected on a whole class of similar 
tasks, a nurh more demanding specification. This aim can again be dei.ended both 
theoretically and practically. Theoretically, one could argue that without 
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evidence of broad transfer, training may have resulted in the mastery of a 
rote rule, but nay not have produced any real change, or general advancement in 
the child's knowledge of the world (Kuhn, 1974). Demonstrating adult-like 
performance on a single task is sufficient evidence for those who are interested 
in proving that intellectual immaturity is not necessarily an impediment to 
efficiency on any one specific task- However, there are strong reasons to be- 
lieve that there are limitations to the young thinker's ability to reason. If 
this is true, mere trainin on a rote response will not affect this ability until 
an appropriate level of cognitive maturity is reached. Intellectual growth 
may be accelerated, but training can achieve only a small increment (Inhelder, 
Sinclair, & Bovet , 1974). Within the rsemory training field, advocates of this 
more conservative position look for generalization as the index of successful 
training. As we have seen the evidence for generalization following training 
on specific mnemonic strategies, such as rehearsal, is less than impressive. 

And the cost of such training programs is great, the rehearsal training 
program of Belmont and Butterfield took years to complete as did the early 
metamemory training programs from our laboratory. If the aim is to bring 
children up to adult levf^ls of perfonnance on a particular task the Belr^cnt and 
Butterfield progr^im has succeeded admirably; but, if as a result the trainees 
do not evidence the effect cf training in any situation other than the training 
vehicle, one must question the practical utility of what has been trained. In 
terms of cost ef f ecti^'eness , the prognosis for educational gains from such pro- 
grams appears limited, interesting as thev are from a theoretical standpoint. 

Ive wr>uld like to ar^ue that in order to justify such detailed task analyses, 
efficiencv in the skill that is the subject of training should be an end result 
in itself. Th* rtt ore two situations where this would he the case. The first 
is where mastery on the trained task is itself of great practical use, even in 
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the absence of any generalization. An example of such a program would be Gold's 
assembly task training for severely retarded individuals. A second case where 
it would be worth the detailed task analyses approach is if the skill trained 
is by definition applicable to a great range of situations, for example, 
reading. Attempts to appl^,' task analysis approaches to beginning reading skills 
have been less successful than one would like, largely because we do not under- 
stand the reading process clearly. Yet few would deny the practical utility of 
searching for a workable training program for reading, based on thoughtful and 
detailed task analyses. Reading, by definition is a generalizable skill, a 
perfectly desirable end-product of an intensive training program. 

In terms of training strategies of learning and memory, however, the success 
of most training programs is limited, if practical outcomes are the main focus. 
This failure may result, in part, from the concentration on rote skills. The 
very young child seems not to benefit much from explicit training either in a 
rote skill or in feedback concerning the limitations of his own memory. The 
one hopeful sign has been the successful maintenance and generalization in the 
recall readiness task. And this success is particularly illustrative, not only 
because of its rarity, but also because the "skill" trained was decidedly 
different from those that have been the subject of previous training programs. 
The basic requirement in all phases of this program was that the child continue 
to study until he felt ready for a test; to stop and wait to respond until some 
effort at memory monitoring, or self-testing, had been undertaken. Such behavior 
would represent a generally useful strategy, applicable in a wide variety of 
study situations, from the practical tj^ the academic. 

We would be even more encouraged if we can find generalization to "real-life" 
situnt ion^;?. In nil future studies we intend to observe trained and untrained 
children on classroom and resource room activities where our training skill should 
be appropriate to <^ee if. indoed, the training has any worthwhile benefits in 
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ceXM0 Of generalized improvement- To effect this, we intend to trai^^ two 
general skills, one to half the children and the other to the remaii^der- 
Xlien we viii look for experimental and real-life evidence of maintenance and 
generalization. Two skills will be the subject of study so that we can our- 
selves generalize about our results and so that children will not he Placed 
ipto a t^o-training group. If our training is going to enhance clas^^oom per- 
fCirm^nc^^ children should not be denied access to it if possible. We do not 
Ipse ^^|:ierimental rigor, however, for children trained on A should ^^Qw 
generalization of A and can act as a control group for skill 3, whef^ they 
h^ve not^ received training. The reverse would be true of the subjects receiving 
t^raioin^ skill B. 

We believe that it is time to rethink the types of skills we haVe attempted 
tc? traij>^ How often does the mature memorizer rehearse? Probably n^t often. 
if chilciren do not generalize a rehearsal strategy because they fail to see 
tt^'^'utHit-y ^ thir; could be a realistic appraisal of the enterprise. After all, 
^Yiey all tell us that they write down telephone numbers (Brown, 1977) 5 one of 
t^H^ aUtJ^Qj^g writes down telephone numbers. 

^ Alternative strategy would be to train general, metamemory skills, which 
co^ld ^^ve great generality across a variety of problem-solving situations, skills 
sisch as checking, planning, asking questions, self-testing and monit^r-ing, 
Th^se skills are transsituations , i.e., they apply to many forms of pr-oblem- 
solving activity rather than being restricted to a certain limited t^^k doinain. 
Ifid^edj if one is interested in the ecological validity of the processes We 
select f^j. study, the skills subsumed under the heading of netacogni t ion (Brown, 
l^T?) do appear to have recognizable counterparts in "real-world, ev^^yday life" 
situaCiot^s. Checking the results of an operation against certain criteria of 
ef lecciv^j^esq ^ economy and common-sense reality is a metacognitive sK^ll applicable 
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whether the task under consideration is solving a math problem, memorizing a 
prose passage, following a recipe, or assembling a piece of furniture. Self- 
interrogation concerning the current state of one's own knowledge during 
problem solving is an essential skill in a wide variety of situations, those 
of the laboratory, the school, or everyday life. 

Thus, the types of cognitive activities which we believe suitable for 
intensive intervention should have certain properties, (a) they should have 
transsituational applicability, (b) they should readily be seen by the child 
to be reasonable activities that work , (c) they should have some counterpart 
in real-life experiences, and (d) their component processes should be well 
understood so that effective training techniques can be devised. Our bias directs 
us to a subset of general metacognitive activities which we feel admirably fit 
the prescription, checking, monitoring, and reality testing, etc. This is, 
of Course, still too ambitious and we would advocate the select ion of a few basic 
skills for intensive study. The ones we have chosen can be subsumed under the 
general heading self-inter rogation . 

The eventual aim is to train the child to think dialectically , in the sense 
of the Socratic teaching method. In the Socratic method, the teacher constantly 
que5?tions the students' basic assumptions and premises, plays the devil's advocate, 
and probes weak areas, using such techniques as invidious generalizations and 
counter-example (Anderson, ]977; Brown, 1977; Collins, 1977). The desired end- 
product is that the student will come to perform the teacher's functions for 
him5=jelf via self-interrogation. Although the sophisticated skills described by 
Collins are obviously not directly applicable to young slow-learning children, 
the basic principles underlying the approach are. We have begun at the very 
simple level of teaching the child to self-interrogate when faced with a certain 
class of problems (instructions, math problems, a laboratory task, etc.). The 
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type of self-interrogation which we think might work is to provide the 
child with a routine set of questions to ask himself before proceeding, a.g. , 
(a) stop and think! (b) do I know what to do (i.e., understand the instruction, 
both explicit and implicit)? (c) is there anything more I need to know before 
I can begin? and (d) is there anything I already know that will help me (i.e., 
is this problem in any way like one I have done before)? 

We are currently attempting to train educable retarded children to follow 
instructions both verbal and written and to perform a variety of simple prose 
comprehension tasks, all in the context of a meaningful activity, like assembling 
a toy or following a recipe. In the course of these activities, they must de- 
liberately and overtly pass through a self-interrogation routine like the one 
described above. We believe that devising simple systems for eliciting self- 
awareness and conscious control over one's own activities is an important form 
of training because the end-product is desirable in its own right, it should have 
transsituational applicability and it should improve both the child's cognitive 
and metacognitive skills and his feeling of personal competence and control. 
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Table 1 



Number Generalization Test, Random Lists 
(from Brown, Campione, & Murphy, 1977) 




Originally Realistic 


Originally ^Jnrealistic 


No Feedback 


Feedback 


Ma 6 MA 8 


MA 6 MA 8 


MA 6 MA 8 


Mean Difference 
Score 

Prnport ion 
Realistic 

Proport ion 
10 Cuessers 


1.75 1.08 
.67 .75 
.17 ,17 


5.09 3.64 
.09 .28 
.73 .43 


5.00 4.42 
.08 .25 
.67 .50 
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Table 2 

Proportion Correct on Recal 1-Readi.jess Posttests (From Brown 1977) 



Post tests 







1 


Original Data 






One year 


f o 1 1 ow 


up 


(iroup 


Condi t ion 


i 


" ' No 


No 


No 


No 




No 




j Prompt 


Prompt 


Prompt 


Prompt 


Prcrpt 


Prompt 


Prompt 




Ant Ic ipat ion 


.82 


.62 


.52 


.50 


.48 


.81 


.57 


MA 6 


Rehearsa 1 


.77 


.61 


.49 


.46 


.50 


.90 


.63 




Label 


.60 


.56 


.55 


.46 


.58 


.78 


.54 




Ant 1 cipation 


.92 


.84 


.81 


.80 


.72 


.95 


.85 


>lt\ 8 


Rehoarsa I 


.89 


.82 


.81 


.74 


.73 


.84 


.83 




Label 


.74 


.65 


.61 


.60 


.61 


.67 


.63 
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Table 3 



Recall Readiness Generalization Test 



^''^o^P^^ Anticipation Rehearsal Label 



Moan Study 

Time (Sec.) 103.7 105.6 57.6 
Mean Number 

Words Recalled 57.3 61.7 43.0 

Correlation 
of Study Time 
and Words 

Recalled .89 .67 .56 

Proper t ion 
Show ing 
Some Ov'ert 
Study 

Activity .67 .64 .40 
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Figure Legends 

Figure 1. A task analysis of the six-item probed recall procedure 
(from Butterfield, Wambold, & Belmont, 1973). 

Figure 2. The proportion of unrealistic estimators who become realistic 
following training as a function of MA and feedback condition (from Brown, 
Camp lone, & Murphy, 197 7), 

Figure 3, The proportion of items recalled as a function of mental age, 
training condition, and test phase (from Campionc & Brown, 1977). 



49 



CONSTRUCT REHEARSABLE 
CHUNK (of first 3 letters) 
BY ATTENTION ALONE 



STOPE FIRST CmJNK 
(for delayed retrieval) 
BY REHEARSAL 



STORE NEXT CHUNK 
(of last 3 letters) 
BY ATTENTION ALONE 
(for immediate retrieval) 



EXPOSE 
PROBE 



6 

RESPOND 



RESPOND 
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Q Posttest I 
Posttest 2 
Posttest 3 




Feedbock No Feedback Feedback No Feedback 
Y0UN6 (MA 6) OLD (MA 8) 



i REHEARSAL 
• LABEL 
0 ANTICIPATION 




